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in ice-water system, 339 
on reaction kinetics, 188, 


solubility of 

in hydrocarbons, 60 
specific heat of, 6 
in tektite water, 339 
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tritium and 
mass ratio of, 338 
Deuteron 
on ferrous oxidation, 99- 


on ice 
magnetic resonance and, 
364 
on metals, 314-15 
Dew point pressures 
in phase equilibria, 23 
Diamond 
band structure of, 319 
synthesis of, 278 
Diborane 
ignition of, 236 
p-Dichlorobenzene 
proton resonance in, 374 
Dielectric constant 
adsorption and, 394 
of germanium, 319 
Dielectric relaxation 
pressure broadening and, 
432 
Diethyl ether 
flames of, 246 
cool, 235 
Differential thermal analysis 
in phase studies, 26 
Diffusion 
of flames, 240 
in ion exchange, 146-49 
of isotopes 
geology and, 339 
separation and, 341-43, 
345 
viscosity and, 62 
volume 
in metals, 311-12 
Diffusion coefficient 
of cations, 147 
of chloride ion, 147 
Dihydroascaridole 
as polymer initiator, 179 
Diisopropyl ketone 
photolysis of, 222 
Dilatometry 
on liquid systems, 50 
2, 3-Dimethylbutane 
proton resonance in, 370 
N, N-Dimethylformamide 
nuclear resonance of, 370 
Dimethyl mercury 
see Mercury dimethyl 
Diphenylamine 
triplet to triplet absorption 
in, 413 
Diphenyl mercury 
cleavage of, 197 
Diphenylpicrylhydrazyl 
diradical initiation and, 177 
magnetic resonance of, 368 
radical formation and, 175, 
192, 198 
Di-n-propyl ketone 
photolysis of, 222 
Diradicals 


cyclization of, 199 
in polymerization, 176-79 
Disproportionation 
in polymerization 
combination and, 172-74 
Dissociation 
of gases 
by electrical discharge, 
87-88 
heat of 
of carbon monoxide, 269- 
72 
of nitrogen, 269-72 
Distillation 
in isotope separation, 342 
Disulfides 
as polymer initiators, 178- 
79 
Dosimetry 
in radiation chemistry, 
99-100 
Dowex resins 
adsorption of elements on, 
156-58 
diffusion studies on, 147 
on hafnium -zirconium 
separation, 154 
in ion exchange, 145 
ion selectivity of, 143-46 
on tetrametaphosphate 
separation, 155-56 
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Effective mass 
of electrons 
crystals and, 318 
Electrical resistance 
of copper, 313, 315 
of gold, 313, 315 
metal imperfections and, 
312-13, 315-16 
of silicon, 317 
specific heat and, 312-13 
Electrodes 
membrane, 160 
Electrolytic migration 
on isotope separation, 343- 
a4 
Electromagnetism 
on isotope separation, 344- 
45 
Electromotive force 
membranes and, 160 
Electron 
in crystals 
effective mass of, 318 
mobility of, 319 
interaction with nuclei 
theory of, 289-91 
in perturbed periodic 
lattices, 328-29 
subexcitation of 
effects of, 90-94 
Electron bombardment 
on aqueous solutions 
intermediate products 


of, 91 
on gases, 87-88 
photolysis of ketones and, 


Electron diffraction 
on bond lengths, 445-46 
Electron donor-acceptor 
complexes 
in nonelectrolyte solutions, 
57-59 
Electron exchangers 
preparation of, 151 
Electron impact appearance 
potential 
on carbon monoxide dissoci- 
ation, 270 
Electron transfer reactions 
kinetics of, 190-91 
Elements 
periodic properties of 
equation of state and, 294 
Elimination reactions 
kinetics on, 196-97 
Emission spectrum 
of acetylene, 245 
of ammonia, 246 
of carbon monoxide, 245-46 
of copper, 268-69 
of flames, 244-45 
of gold, 268 
of hydrocarbons, 245-46 
of hydroxyl radical, 246 
of silver, 268-69 
triplet to singlet states, 
409-12 
of water, 246 
Energy 
of activation 
calculation of, 213 
of dissociation 
high temperature reactions 
and, 281 
in octahedral fields 
tables of, 111, 115 
transfer of 
gas kinetics and, 214-17 
Energy flux 
irreversible processes and, 
78 
Entropy 
absolute 
evaluation of, 1-2 
approach to equilibrium and, 
77 
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of deuterium, 5-6 

of fluorocarbon-hydrocarbon 
mixtures, 54 

of helium, 6-7 

hindered rotation and, 4 

of hydrogen, 5-6 

isotopic mixtures and, 3 

of mixing, 46-48 

nuclear spins and, 2-3 

Overhauser effect and, 377 

steady states and, 79 
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Enzymes 
kinetics on, 187 

Equation of state 
at high pressures, 287-306 
at high temperatures, 287- 


Equilibrium 
approach to 
differential equation for, 
78 
entropy and, 77 
statistical functions and, 


79 
in ion exchange processes, 
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isotope effects on, 346-48 
Equilibrium angle 
of internal rotation, 449, 
455-57 
Equilibrium constant 
evaluation of 
Benesi-Hildebrand method 
and, 59 
in ion exchange 
anionic, 145 
cationic, 143-44 
of vapor-liquid phases, 28 
for water adsorption, 141 
Ergodic theorem 
H-theorem and, 67 
Etch patterns 
of germanium, 316-18 
Ethane 
cool flames of, 234 
derivatives and 
internal rotation of, 449, 
455, 456 
isomerization of, 438-39 
force constants of, 457 
hydrogen abstraction of, 
220-21 
thermal decomposition of, 
225 
Ethane-ethylene system 
phase studies on, 23 
Ethanol 
proton resonance in, 372 
Ethers 
cleavage of, 196 
p-Ethylbenzene sulfonic acid 
osmotic coefficient of, 140 
Ethyl bromide 
pyrolysis of, 226 
reactions of 
isotopes on, 350 
Ethyl chloride 
configuration of, 428 
heat of adsorption of, 389 
Ethylene 
binary systems of 
phase studies on, 23 
burning velocity of, 241-42 
excitation efficiency of, 215 
flames of 
stability of, 243 
force constants of, 457 
nitrous oxide and, 219 
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polymerization of, new, 181 
singlet to triplet absorption 
in, 413 
triplet state of, 417 
X-rays on, 88 
Ethylene glycol 
ion exchange of, 149 
Ethylene oxide 
flames of, 239 
Ethylidine radical 
formation of, 223 
Ethyl nitrate 
flames of, 240 
as propellant, 249 
thermal decomposition of 
225 
Europium 
magnetic resonance of, 
361, 367 
Excited state 
kinetics of, 209 
Explosions 
on flame temperature, 247- 


flash photolysis on, 248 

spectroscopy on, 246 
Explosives 

radiation yields and, 97 


F 


Ferric iodide 
gaseous, 265 
Ferrihemoglobin 
magnetic resonance of, 362 
Ferrimyoglobin 
magnetic resonance of, 362 
Ferromagnetism 
Hall effect and, 328 
theory of, 79 
Ferrous bromide 
gaseous species from, 265 
Ferrous-ferric solutions 
radiolysis of, 93-94 
Ferrous sulfate 
in dosimetry, 99 
Flames 
chemistry of, 231-58 
cool, 234-35 
decomposition, 239-40 
diffusion of, 240 
growth rate of, 244 
noncombustible material 
and, 248 
propagation of, 239-44 
theory of, 239 
quenching of, 243 
Schlieren method on, 241 
from sodium 
diffusion of, 212 
spectroscopy of, 244-49 
stability of, 243-44 
temperature of, 246-48 
velocity of, 241-43 
Flash photolysis 
on chlorophylls, 410 
on explosions, 248 
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triplet states and, 409 
in triplet to triplet 
absorption, 414 
Flow methods 
in phase equilibria studies 
25 
Fluorescein 
paramagnetic susceptibility 
of, 407 
triplet to triplet absorption 
in, 413 
Fluorescence 
of biacetyl, 223 


on energy transfer reactions, 


89 
in kinetics, 185-86 
quantum efficiency of, 
quenching of, 216-17, 415 
16 
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vibrational deactivation and, 
216 
Fluorine 
hydrogen and 
burning velocity of, 
43 
Fluorocarbon solutions 
thermodynamic properties 
of, 53-54 
Force constants 
transferability of, 457-58 
Formaldehyde 
from flames, 239-40 
formation of 
tritium and, 85 
ignition of, 236 
on methane combustion, 230 
oxidation of, 192 
photo-oxidation of, 233-34 
Formaldehyde-water system 
phase studies on, 24 
Formaldoxine 
from nitric oxide, 219 
Formamide 
planar structure of, 446 
Formic acid 
internal rotation of, 456 
magnetic resonance of 
radiation and, 364 
radiolysis of, 93-94 
Formy] radical 
from photolysis, 223 
Free energy 
of formation 
of oxides, 280 
of gaseous mixtures, 
304-5 
Free radicals 
magnetic resonance of 
electronic, 362-64 
Frequency factors 
of chlorine reactants, 
218 
of organic bromide 
decomposition, 
225 
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Friedel-Crafts reaction 
kinetics on, 197 
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on methanol, 95, 98 

on nitrite solutions, 94 

on oxygen-water system 
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as polymer initiator, 180 

scattering of, 100 
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Gases 
adsorption of 
theory of, 384-88 


combustion of, 231-39 
of complex salts, 266 
at high temperature 
chemistry of, 259-69 
thermodynamics on, 
kinetics of, 207-30 
combustion and, 231-39 
energy transfer and, 214- 
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experimental techniques 
in, 210-13 
theory of, 213-14 
magnetic resonance of 
electronic, 367 
mixtures of, 43-44 
of oxides, 261-65 
radiation chemistry on, 
84-89 
statistical mechanics of, 
70-73 
thermal diffusion of 
isotopes and, 342-43 
Gas-liquid systems 
solubility of, 60 
Gas thermometry 
helium temperature scale 
and, 8-9 
Geochemistry 
isotopes and, 339-41 
Geologic processes 
equilibria of, 31 
Germane 
thermal decomposition of, 


300-6 


Germanium 
as adsorbent, 393 
band structure of, 318-22 
cyclotron resonance of, 


319-20, 327 
gaseous species of 
impurity band conduction 

and, 324-26 
impurity levels and, 327 
infrared spectroscopy of 

321, 328 


267-68 


lattice dislocations of, 316 
18 
melting point of 
at high pressures, 298 


of, 280 
pressure on, 326 
properties of, 316-29 
sulfide of 

gaseous, 264 
thermoelectric power of 


xides 


324 

transport phenomena of, 
322-26 

Glasses 

magnetic resonance of, 
367-68 

triplet state quenching and, 
409 


Glucose 
ion exchange of, 146 
recoil triton labelling of, 
97 
Glucose-water system 
thermodynamic properties 
of, 51 
Glycine 
dipolar form of 
proton resonance and, 370 
radiolysis of, 95 
Glycylglycine 
planar structure of, 446 
Gold 
electrical resistivity of, 
313, 315 
emission spectrum of, 268 
in germanium crystals, 327 
radiation damage in, 314- 
15 
in silicon crystals, 327 
Graphite 
as adsorbent 
see Surface chemistry 
to diamond, 278 
magnetic resonance of, 367 
Gratings 
for spectroscopy, 441-42 
Grignard reagent 
kinetics on, 197 
Ground state 
in octahedral fields 
tables of, 111, 115 
Guanidinium radical 
structure of, 447 
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separation of 
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74-75 
temperature scale 
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thermal decomposition of 
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triplet levels of, 410 
vapor-liquid equilibria of 
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activation of 
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398 

ollision frequencies and 

218-19 
emission spectrum of, 24 
entropy of, 5-6 
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photolysis of, 92 
photoproduction of 
sulfide catalysts and, 97, 
400 
radiolysis and, 92-93 
Hydrogen selenide 
magnetic resonance of 
radiation and, 365 
Hydrogen sulfide 
burning velocity of, 243 
flames of 
stability of, 243 
magnetic resonance of 
radiation and, 365 
Hydroquinone 
in ion exchangers, 151 
Hydroxides 
gaseous, 261 
Hydroxycarbonylation 
mechanism of, 197 
a -Hydroxycarboxylic acids 
oxidation of, 191 
Hydroxyl! radical 
band spectrum of, 245 
dissociation energy of, 265 
flame quenching and, 243 
microwave spectroscopy, 428 
Hypohalites 
organic, kinetics on, 199 
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Ignition 
combustion and, 235-37 
of propellants, 249-50 
by spark 
combustion waves and, 241 
Impurity band conduction 
of crystals, 324-26 
Indium 
ion exchange of, 159 
nuclear resonance of, 374 
sulfide of, gaseous, 264 
Indium antimonide 
impurity band conduction of, 
325, 326 
nuclear resonance in, 369 
pressure on, 326 
Infrared spectroscopy 
absolute intensities in, 431- 
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of bromine-carbon disulfide 
system, 58 
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57 
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isotope determination and, 
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temperature and, 434 
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Inorganic reactions 
kinetics on, 190-93 
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as adsorbent, 397 
Interferometry 
acoustic 
in gas kinetics, 214-15 
infrared, 441 
Internal pressure 
of liquids, 48 
Internal rotation 
equilibrium angle of, 449, 
455-57 
potential maxima and, 456- 
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potential minima and, 449, 
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Iodine 
benzoyl iodide and, 199 
as electron acceptor, 57- 
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hydrogen and, 207-8 
solubility of, 61 
Ion exchange 
anionic, 144-45 
band widths and, 149 
catalysis and, 161 
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chemistry of, 137-66 
equilibria and, 137-38 
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in ion exchange, 140-42 
Ionic reactions 
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reaction rates of, 86-87 
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Iron 
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Irreversible processes 
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Ising lattice 
on crystal theory, 75-76 
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combustion of, 232 
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Isoprene 
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ion exchange and, 146-47 
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nuclear, 375 
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of polymerization, 169-71, 
187 
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of solutions, 185-206 
nonstructural factors on, 
188-90 
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Linear energy transfer 
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thermodynamics on, 62 
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as adsorbent, 393 
halide hydrates of 
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oxide of 
gaseous, 261-62 
magnetic resonance of, 367 
Magnetic field 
on kinetics, 188 
Magnetic induction 
in alloy testing, 27 
Magnetic pyrites 
phase studies on, 26 
Magnetic resistance 
of germanium, 319, 321 
of silicon, 321 
Magnetic resonance, 359-82 
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crystal order and, 17-18 
electronic, 360-68 
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techniques in, 368 
on hydroxyl hydrogens, 57 
nuclear, 368-77 
applications, 376 
chemical shifts and, 
371-73 
on crystals, 368-69 
on gaseous elements, 269 
on metals, 375 
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Mass diffusion 
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Mass distribution function 
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on high temperature gaseous 
systems, 259-69 
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atomic mass and, 338-39 
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in ion exchange, 159-61 
preparation of, 160-61 
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radical formation and, 
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in phase analysis, 27 
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hydrogen abstraction and, 220 
methyl radical and, 219 
thermal decomposition of, 
225 
Metal hydrides 
in steel, 32 
Metallic solutions 
thermodynamics on. 62 
Metallic systems 
phase equilibria of, 32-33 
Metallography 
phase methods in, 26 
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emission spectra of, 246 
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diffusion in, 311-12 


362 


273 








196 


equation of state of 
Thomas -Fermi-Dirac 
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thermoelectric power of, 
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vacancies in 
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kinetics on, 193 
Methane 
adsorption of, 387 
bond angles of 
substitution and, 448 
burning velocity of, 242 
combustion of, 232 
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cool, 234 
stability of, 243 
force constants of, 457 
hydrogen abstraction of, 
221 
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combustion, 231 
ignition of, 237 
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system 
thermodynamic properties 
of, 51 
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for, 44 
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system 
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for, 44 
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system 
second virial coefficient 
for, 44 
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emission spectrum of, 246 
ignition of, 237 
internal rotation of, 456 
radiolysis of, 95, 98 
rotation barrier of, 428 
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phase studies on, 24 


SUBJECT INDEX 
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relaxation time of, 215 
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system 
thermodynamic properties 
of, 51 
vapor-liquid equilibria of, 
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relaxation time of, 215 
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hydrogen abstraction of, 
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photolysis of, 221 
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thermodynamic { 
of, 51 
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Methyl mercaptan 
internal rotation of, 456 
barrier in, 428 
Methyl methacrylate 
polymerization of, 171 
Methyl neopentyl ketone 
photodecomposition of, 222 
Methyl nitrate 
flames of, 239-40 
ignition of, 237 
as propellant, 249 
thermal decomposition of, 
225 
Methyl nitrite 
flames of, 239 
as propellant, 249 
thermal decomposition of, 
225 
Methyl! radical 
formation of, 238 
on gas kinetics, 214 
kinetics of, 219-21 
oxygen and, 238 
triplet state and, 417 
Microwave spectrometer 
atomic masses and, 337-38 
improvements on, 336 
Microwave spectroscopy 
on bond lengths, 445-46 
on crystal theory, 126 
on flames, 249 
rotation spectra and, 426- 


operties 


techniques in, new, 440-41 
Minerals 

as ion exchangers, 152-53 

phase studies on, 26 


Molecular beams 
in gas kinetics, 212 
Molecular distribution 
function 
treatments of, 48 
Molecular structure 
bond angle and, 448-49 
table of, 450-54 
bond length and, 445-48 
table of, 450-54 
experimental, 445-64 
force constants and 
transferability of, 457-58 
ignition temperature and, 
235 
internal rotation equilib- 
rium angles and, 449 
455-57 
vibration frequencies and, 
430 
Molybdenum 
nitrides of, 277-78 
oxides of 
phases of, 274 
structure of, 276 
Momentum flux 
irreversible processes, 78 
1-Monostearin 
solubility of, 61 
Montmorillonite 
as ion exchanger, 152 


N 


Naphthalene 
infrared spectroscopy on, 
436 
triplet state of, 410 
Naphthols 
ionization of, 185-86 
B-Naphthylamine 
fluorescence and, 216 
Neodymium 
magnetic resonance on, 
361, 362 
Neon 
isotopes of 
separation of, 343, 345 
Neutron diffraction 
on antiferromagnetic 
ordering, 16-18 
on ternary alloys, 27 
Nickel 
as adsorbent, 393 
Raney 
as catalyst, 400 
Nicotine 
absorption of 
on ion exchangers, 147- 


Niobium 
nitrides of, 277 
oxides of 
gaseous, 264 
Nitrate esters 
as propellant, 249-50 
Nitric acid 


internal rotation of, 457 

kinetics on, 193 

from radiations, 88-89 
Nitric oxide 

emission spectrum of, 246 

from flames, 239 


on hydrogen chloride forma- 


tion, 235 
magnetic resonance of, 367 
methyl radical and, 219 
microwave spectroscopy 
of, 428 
nitrogen gas dissociation 
and, 270 
oxygen and, 209 
thermal decomposition of, 
226 
on water formation, 235 
Nitrides 
gaseous, 266-67 
oxygen and, 277-78 
ternary, 277 
Nitrites 
radiolysis of, 94 
Nitroalkanes 
thermal decomposition « 
226 
Nitrobenzene-hexane system 
surface tension of, 62 
Nitrocellulose 
burning of, 250 
Nitro compounds 
aromatic 
ethoxide ion and, 197 
organic 
complex formation of, 58 
Nitrogen 
compressibility of, 298-99 
dissociation of, 216 
fixation of 
by atomic reactors, 88 
heat of adsorption of, 389 
heat of dissociation of, 
269-72 
ionization of, 300 
isotope separation of, 341- 
42, 346 
by ion exchange, 153-54 
melting curve of, 6 
in steel, 32 
see also Active nitrogen 
Nitrogen dioxide 
alkyl radicals and, 221 
on carbon dioxide decom - 
position, 84 
luminescence of, 212 
photolysis of, 238 
Nitrogen trichloride 


on hydrogen chloride forma- 


tion, 235 
Nitroglycerine 
burning of, 250 
Nitromethane 
complex formation of, 59 
thermal decomposition of, 
225 
2-Nitropropane 
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burning of, 249 
Nitrous acid 
kinetics on, 193 
Nitrous oxide 
decomposition of, 219 
emission spectrum of, 246 
ignition of, 237 
kinetics on, 193, 226 
Nonelectrolyte solutions, 


43-66 

compound formation in, 55- 
59 

critical phenomena on, 49- 
50 


gas mixtures, 43-44 
phase equilibria in, 59-61 
theory of, 44-49 
thermodynamic properties 
of, 50-54 
Nuclear reactions 
on mass determinations, 
337 
Nuclear spin 
entropy and, 2-3 
of rare earths, 361 
Nucleic acids 
radiation chemistry on, 99 
Nucleophilic substitutions 
kinetics on, 194 


oO 
Octahedral fields 
intermediate, 116-17 


single d electron and, 110- 


spectrochemical series of, 


117-19 
spin orbit coupling in, 119- 
23 


strong, 114-16 
theory of, 109-23 
weak, 111-13 
applications of, 113-14 
Octane-ethylbenzene system 
thermodynamic properties 
of, 51 
vapor-liquid equilibria of, 
30 
Olefins 
combustion of, 233 
formation of 
combustion and, 232 
hydration of 
kinetics on, 189 
hydrogen addition of, 218 
mercaptans and, 199 
perbenzoic acid on, 197 
polymerization of 
stereospecific, 181-82 
Onsager relations 


irreversible processes and, 


77-79 
Optical rotatory dispersion 
on inorganic complexes, 
131-32 
Organic compounds 
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bromides 
pyrolysis of, 224-25 
conjugated systems of 
kinetics on, 193-94 
esters 
kinetics on, 197 
halides 
emission spectrum of, 246 
singlet to triplet absorp- 
tion in, 412-13 
hypohalites 
kinetics on, 199 
ion exchange separations 
of, 156 
liquids 
radiation chemistry of, 
98-99 
metallo- 
emission spectra of, 245 
nitro- 
complex formation of, 58 
phosphates 
hydrolysis of, 197 
reactions of 
in conjugated systems, 
193-94 
isotopes on, 350-52 
kinetics on, 193-99 
neighboring orbitals and, 
195 
structure and, 193-95 
saturated systems of 
kinetics on, 194-95 
systems of 
phase equilibria data on, 
new, 33 
Organometallic compounds 
emission spectra of, 246 
kinetics on, 197-98 
Orthohydrogen 
entropy and, 5-6 
Osmotic coefficient 
in ion exchange, 138-40 
Osmotic pressure 
on solution theory, 48 
Overhauser effect 
in hydrogen fluoride, 374 
nuclear resonance and, 
377-78 
Oxalic acid 
oxidation of, 191 
Oxaloacetic acid 
decomposition of 
isotopes on, 350-51 
Oxidation 
adsorption and, 391-92 
by gas ionization, 87 
with metal ions 
kinetics on, 191-92 
Oxides 
chemisorption on, 395-96 
gaseous, 261-65 
interstitial systems of, 
275-78 
of magnesium 
as adsorbents, 393 
phases of, 272-74 
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ternary, 275-78 
Oxide systems 
phase equilibria data on, 
new, 33 
Oxygen 
carbon monoxide and 
combustion of, 232 
chemisorption of, 395-97 
compounds of 
reactions of, 192 
electrical discharge of, 211 
hydrogen and 
combustion of, 231-32 
hydrogenation of, 218-19 
isotopes of 
bond strength of, 352-53 
kinetics on, 350 
in nature, 340 
separation of, 342 
magnetic resonance of, 367 
methyl radicals and, 238 
microwave spectroscopy of, 
428 
nitric oxide and, 209 
solubility of 
in metallic systems, 31 
Ozone 
hydrogen and, 219 
Ozone -oxygen system 
solubility of, 59 


P 


Paraffins 
combustion of, 233 
monochlorination of, 218 
thermodynamics of, 49 
Paraffin waxes 
phase studies on, 26 
Parahydrogen 
absolute entropy of, 6 
Paramagnetic resonance 
on bianthrone, 418 
on crystal symmetry, 126 
on kinetics 
of gases, 212 
of solutions, 186 
on radiolysis of solids, 97 
Paramagnetism 
phosphorescent state and, 
406-7 
Partial molar volume 
of iodine, 54 
Partition function 
for crystals, 76 
at high temperatures, 303-4 
perturbation theory and, 
67-69 
second virial coefficient 
and, 70-73 
Pentachloroethane 
hydrogen bonding and, 56 
n-Pentane 
cool flames of, 234 
ignition of, 237 
Peptide bond 
planar structure of, 446 
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in ring molecules, 447 
Peptides 
internal rotation of, 455 
structure of, 446-47 
Perbenzoic acid 
on olefins, 197 
Perfluoroethylene 
heat of adsorption of, 390 
Perfluoroheptane 
as spectroscopic solvent, 
53-54 
Perfluoromethylcyclohexane - 
carbon tetrachloride 
system 
critical data on, 49 
Permanganate 
oxidation mechanism of, 
190 
Peroxides 
combustion of, 233 
cool flames and, 234 
inorganic 
reactions of, 192 
Perturbation theory 
in quantum statistics, 67- 


Petroleum residues 
vapor phase studies of, 25 
Phase diagrams, 21-42 
of alloys, 30 
of fluorocarbon-hydrocarbon 
mixtures, 54 
of nitrides, 277-78 
of oxides, 275-78 
of phosphides, 277 
Phase equilibria 
data on, new 
compilation of, 32-34 
of nonelectrolytes, 59-61 
solid-, 30-32 
Phenanthrene 
in ethanol, 55 
Phenol 
combustion of, 233 
Phenol-solvent systems 
hydrogen bonding and, 57 
Phenol-water system 
critical data on, 50 
Phenoxy] radical 
absorption spectrum of, 223 
magnetic resonance of, 363 
Phosgene 
see Carbonyl chloride 
Phosphate esters 
of alcohols 
radiolysis of, 95 
Phosphates 
organic 
hydrolysis of, 197 
Phosphides 
structure of, 277 
Phosphorescence 
lifetimes of, 410-11 
paramagnetic susceptibility 
and, 406-7 
quantum efficiency of, 408 
quenching of, 411 


Phosphorus 
magnetic resonance of, 367 
Phosphorus pentachloride 
kinetics on, 193 
Photocatalysis 
by oxides, 97 
Photochemistry 
of gases, 221-24 
spectroscopy and, 416-17 
Photochromism, 418-19 
Photography 
color 
in phase analysis, 27 
Photolysis 
of cyclic disulfides, 199 
flash, 248-49 
in gas kinetics, 212 
of hydrogen peroxide, 92 
isotopes on, 352 
of ketones 
quantum yields of, 222 
methyl radical preparation 
and, 219 
Photomagnetism, 406-7 
Photosynthesis 
catalysis and, 400 
kinetics on, 199 
triplet state and, 417 
Phthallimide 
emission spectrum of, 410 
Phthallocyanine 
triplet state of, 409 
Phthaloyl peroxide 
polymerization and, 176, 
178 
Piezoresistance 
of germanium, 320-21 
of silicon, 320-21 
Plastic flow 
of germanium, 316-17 
of silicon, 316-17 
Polarization 
dielectric 
theory of, 79-80 
Polarography 
in kinetics, 185 
on radiolysis, 96 
Polyacenes 
triplet levels of, 410 
Polyacrylic acid 
resins from, 151, 161 
Polyalkylbenzenes 
as electron donor, 57-58 
Polyamides 
nuclear magnetic reso- 
nance of, 369-70 
Polybutadiene 
stereospecific syntheses 
of, 182 
Polycyclic compounds 
kinetics on, 193 
Polyethylene 
spin-echo and, 376 
synthesis of, new, 181 
Polyethylene -glycol 
structure of, 455 
Polyglycine 


structure of, 455 
Polymerization 
by alpha rays, 84-85 
diradical initiation on, 
176-79 
by gamma rays, 88 
initiators of 
chain transfer to, 176 
kinetics of, 199 
radiation and, 98 
of plastics 
by radiations, 95-96 
by radical mechanism, 
167-81 
catalyst efficiency in, 
174-76 
combustion and, 172-74 
determination of degree 
of, 171-72 
disproportionation and, 
172-74 
initiation rates of, 169-71 
magnetic resonance on, 
363 
reaction steps in, 167-69 
stereospecific 
methods for, 181-82 
Polymers 
aqueous solutions of 
radiolysis of, 95-96 
chemistry of, 167-84 
crystal theory and, 437 


end group determination of, 


172-73 
internal rotation and, 455 
isotactic, 182 
long-chain 
statistical mechanics of, 
76-77 
molecular weight distribu- 
tion of, 173 
nuclear magnetic reso- 
nance of, 369-70 
radiolysis of, 95-98 
spin-echo and, 376 
stereospecific, 181-82 
thermodynamics of, 49 
Polymethyl-acrylic acid 
radiolysis of, 95-96 
Polystyrene 
phthaloyl peroxide and, 178 
stereospecific synthesis 
of, 182 
Polystyrene sulfonate 
diffusion studies on, 147 
ion selectivity of, 141, 143 
Polytetrafluoroethylene 
see Teflon 
Polythiolstyrene 
as ion exchangers, 151 
Polythionates 
exchange reactions of, 192 
Polyvinylidene chloride 
charcoal from, 389 
Porphyrins 
triplet states of, 409, 410 
Potassium 
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electrical resistivity of, 313 
gaseous, 269 
isotopes of 
separation of, 344 
oxide of 
gaseous, 261 
specific heat of, 312-13 
Potassium ozonate 
magnetic resonance of, 364 


Praseodymium 
magnetic resonance on, 361, 
362 
oxides of 
phases of, 272-73 
Pressure 


on combustion, 234 
on crystals 
of germanium, 326 
of silicon, 326 
high 
methods for, 296-300 
on kinetics, 188 
on solubility of solids, 60 
Propane 
burning velocity of, 241-43 
combustion of, 232 
flames of 
composition profile for, 
240 
cool, 234 
stability of, 243-44 
temperature of, 248 
ignition of, 237 
Propanol-2 
oxidation of 
tritium on, 351 
Propellants 
burning of, 249-50 
Propionaldehyde 
cool flames of, 234 
Propionic acid 
proton resonance in, 372 
Propylene 
burning velocity of, 242 
ignition of, 237 
Propyl radical 
combustion and, 232 
hydrogen abstraction and, 
221 
Propyne 
electron bombardment of, 87 
Proteins 
as adsorbent, 397 
radiation chemistry on, 99 
structure of, 446 


Protons 

energy loss of, 89 
Pyrenes 

triplet levels of, 410 
Pyridine 


nuclear resonance in, 373 
singlet to triplet absorp- 
tion in, 413 
Pyridine-pyrrole system 
complex formation in, 56 
Pyrogallol 
magnetic resonance of, 363 


Pyrolysis 

isotopes on, 352 
Pyrometer 

on flame temperatures, 247 


Q 


Quantum mechanics 
see Statistical mechanics 
Quantum statistics 
on liquid helium, 75 
perturbation theory and, 67- 


Quantum theory, 107-36 

of crystal field, 107-9 

on fields of lower symmetry, 

123-32 

of octagonal fields, 109-23 
Quantum yield 

isotopes on, 351 
Quartz 

color centers in 

aluminum and, 364 


Quaternization 
kinetics of, 196 
Quenching 


of flames, 248 
of phosphorescence, 411 


R 


Racemization 
of dipyridyl iron complex, 
190 
Radial distribution function 
for spheres, 74 
Radiation 
on metals, 314-15 
Radiation chemistry, 83-106 
of aqueous solutions, 89- 
97 
of biological materials, 99 
dosimetry, 99-100 
of gases, 84-89 
of organic liquids, 98-99 
reviews on, 83 
in Russia, 96 
of solids, 97-98 
of water, 89-97 
Radiationless transitions 
407-9 
Radicals 
alkoxy, 238 
alkyl, 221 
detection of, 186 
elementary reactions of, 
217-21 
free 
ionization potentials of, 


preparation of, 211-12 
spectroscopy of, 248 
kinetics on, 189 
magnetic resonance of 
electronic, 362-64 
methyl, 214, 219-21, 238, 
417 
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in nonpolymeric reactions 
kinetics on, 198-99 
in polymerization, 167-81, 
187 
Radioactive 
applications of, 
of, new, 


materials 
new, 100 
sources 100 
Radiobiology 

reviews on, 99 
Radiolysis 

of acetic acid, 95 

of amino acids, 95, 99 

yf aqueous solutions, 90-97 
f ceric sulfate solutions, 94 
of ferrous 
93-94 
hydrazine, 94-95 
water, 90-97 
Raman spectroscopy 
445-46 
on hydrogen bonding, 57 
intensity scale for, 431-32 
techniques in, new, 441 


solutions 


ferric 


on bond lengths, 


Rare earths 

crystal field theory and, 132 

magnetic resonance of 

electronic, 360 
Recirculation stills 

in phase equilibria, 23-25 
Refractive index 

m flame temperature, 247 
Refractory systems 

phase diagrams of, 31 
Resins 

anionic, 144-45 

cationic, 142-44 

characterization of, 150-51 

desulfonated, 146-47 

of polyacrylic acid, 151, 161 


preparation of, 150-51 
Rhenium oxides 
phases of, 274 
Riboflavin 
magnetic 
Rotation 
hindered 
entropy and, 4 
internal 
equilibrium angle of, 449, 
455-57 
optical 
on inorganic c 
131-32 
Rotational constants 
table of, 450-54 
Rubber 
nuclear magnetic 
of, 369-70 
synthesis of 
stereospecific 
Rubidium 
electrical resistivity « 
fluoborates of 
nuclear resonance in, 369 
isotopes of 
separation of, 345 


resonance of, 363 


mplexes, 


resonance 


181-82 





nuclear spin resonance in, 312 


313 
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»xide of 
gaseous, 261 


specific heat of, 313 
Salts 
neutral 
on kinetics, 188-89 


Samarium 


magnetic resonance of, 361 
367 
Scalar phenomena 
sager derivatives and 





Selectivity coefficient 

see Ion exchange 
Semiconductors 
322-23 


electrons in, ‘ 
onduction 


impurity band < 
if, 324-26 

impurity levels and, 326-27 

magnetic resonance of 
electronic, 365-66 
nuclear, 375 

Semiquinones 

magnetic resonance I 

362-63 
Shock waves 





compressibility and, 298- 
300 
Silanes 
hydrolysis of 
isotopes on, 351-5 
Silica 
crystals of, new, 278 
nuclear resonance in, 377 
Silicates 
as ion exchanger, 152 


Silicides 


heat of formation of, 280-81 
Silicon 

band structure of, 318-22 

cyclotron resonance of 


319-20 
gaseous species of, 267-68 
impurity band conduction 

of, 324-26 
impurity levels and, 327 
infrared spectroscopy of, 
in iron-slag system, 32 
lattice dislocations of, 316- 

18 
magnetic resonance of 

impurities and, 366 


oxides of, 280 
gaseous, 264 
pressure on, 326 


properties of, 316-29 
sulfide of 
gaseous, 264 
transport phenomena of, 
322-26 
Silicon-chlorine system 
gas-solid equilibria of, 266 
Silicon hexafluoride 


as fluorescence stabilizer 


oY 
Silver 
emission spectrum of, 268- 
69 
ion exchange of, 159 
radiation damage in, 314- 
15 
Sodium 


electrical 


313 
oe 


gaseous, 209 


resistivity of, 


isotopes ol 
separation of, 344, 346 
in kernite 


resonance of, 368 


nuclear spin resonance in 
312 
mide of 
vapor pressure of, 261 


pecific heat of, 312-13 


Sodium chloride 


266 


iseous 





nuclear precession in, 377 


radiation chemistry of, 97- 
98 
rotational isomers in, 455 


solubility of, 60-61 





lutions 

phase diagrams of, 61 
Solid state 

chemistry of, 311-34 

metals, 311-16 

semic 316-29 
ym, 327- 


nductors 
theoretical topics 
29 
Solubility 
gas-liquid, 60 
iodine complexes and, 58 
liquid-liquid, 59-60 
f solids, 60-61 
Solubility parameter 
theory of, 46-48 
Solutions 
kinetics on, 185-206 
of nonelectrolytes, 43-66 
Solvents 
distribution of 
in ion exchange, 138-42 
on kinetics, 188-89 
Solvolysis 
kinetics of, 189 
isotopes on, 352 


of nitrate esters, 196 
Sorbents 
surface area of, 384 


Space-time symmetry 
statistical mechanics and, 
67 
Specific heat 
of alkali metals, 312-13 
crystal order and, 17-18 
electrical resistivity and, 
312-13 
metal imperfections and 
312-13 


f ‘simple solids 
helium temperature scale 
and, 9-10 
of solid hydrogen, 6 
Spectral intensities 
of crystals, 126-29 
Spectrochemical series 
of octahedral complexes, 
117-19 
Spectroscopic splitting 
factors 
crystal fields and, 124-26 
Spectroscopy 
of flames, 244-49 
in isotope assay, 336-37 
molecular electronic, 403- 


24 
perfluoroheptane solvent 
for, 53-54 


vibration-rotation, 425-44 
intermolecular, 432-40 
intramolecular, 426-32 
techniques in, 440-42 

Spheres 
packing of, 48 
Spin-echoes 
nuclear magnetic resonanc 
and, 375-76 
Spin intercombinations 
in chemical reaction 
mechanisms, 416-18 
intermolecular spin-orbital 
perturbations, 414-16 
in photochemical 
mechanisms, 416-18 
photochromism and, 418-19 
radiationless transitions, 
407-9 

spectroscopy and, 403-19 

theory of, 405-6 

thermochromism and, 418- 

19 
triplet states and, 409-14 
Spin-orbit coupling 
chlorophyll and, 409 
in octahedral fields, 119- 
23 
in solids 
band theory and, 327-28 
Spin-orbital perturbations 
intermolecular, 414-16 
Spin-spin interactions 
nuclear magnetic reso- 
nance and, 373-75 
Statistical mechanics, 67-82 

of crystals, 75-76 

ensemble relations, 69-70 

fundamentals of, 67-69 

of gases, 70-73 

of helium, 74-75 

of irreversible processes, 

77-79 
of liquids, 73-74 
of long-chain molecules, 
76-77 
of random walks, 76-77 
text-book of, 80 
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Thomas-Fermi method and, 


288 -96 
Steady state 
entropy and, 79 
Steel 
compressibility of, 298-99 
phase analysis of, 27 
Strontium 
isotopes of 
in nature, 340 
oxides of 
gaseous, 261-63 
Styrene 
polymerization of 
degree of, 171 
p-Styrenesulfonic acid ester 
resins from, 150 
Sublimation 
heat of 
of carbon, 267-68, 271 
Substitution reactions 
kinetics on, 194-96 
Sucrose 
ion exchange of, 146 
Sulfides 
gaseous, 264-65 
Sulfur 
displacement reactions on, 
192-93 
isotopes of 
mass ratio of, 338 
in nature, 340 
magnetic resonance of, 367 
Sulfur dioxide 
adsorption of, 390-91 
dissociation of, 265 
nitrous oxide and, 226 
thionyl chloride and, 192- 
93 
Sulfur hexafluoride -propane 
system 
liquid-vapor equilibrium 
of, 54 
Sulfuric acid 
radiolysis of, 96 
Sulfurous oxide 
gaseous, 265 
Superoxides 
of alkali metals 
magnetic resonance of, 
364 
Surface chemistry, 383-402 
Surface oxidation 


phase analysis of steel and, 


27 
Surface tension 
of nonelectrolytes, 62 


T 


Tantalum 
carbides of, 277 
isotope of, new, 341 
nitrides of, 277 
oxides of 
gaseous, 264 
phases of, 273-74 
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Technetium oxides 
phases of, 274 
Teflon 
magnetic resonance of 
radiation and, 365 
Tektite 
deuterium in, 339 
Temperature 
color and, 247 
of flames, 246-48 
high 
chemistry of, 259-86 
of gaseous species, 259- 


on kinetics, 188 
by microwave absorption, 
249 
in propellant burning, 249- 
50 
rotational, 247 
Temperature scale 
of liquid helium 
errors in, 7-11 
experimental, 13-14 
revision of, 11-13 
Tensorial processes 
Onsager derivatives and, 77 
Terbium 
magnetic resonance on, 361 
oxides of 
phases of, 272-73 
Termolecular reactions 
kinetics of, 208-9 
Ternary systems 
phase diagrams of 
heat of formation and, 
280-81 
vapor -liquid equilibria of, 
29-30 
N,N,N',N'-Tetraethyl-p- 
phenylenediamine 
as radical scavenger, 198 
Tetragonal fields 
theory of, 123-24 
Tetralin 
peroxy radicals from, 199 
Tetrametaphosphate 
ion exchange of, 155-56 
Tetramethylthiuram 
disulfide 
as polymer initiator, 179 
Tetrazane 
from hydrazine, 211 
derivatives of 
dissociation of, 194 
Thallium 
diffusion in, 312 
gaseous, 269 
nuclear resonance in, 374 
Thermal conductivity 
of gases, 79 
Thermal decomposition 
of gases, 224-27 
Thermal expansion 
of binary mixtures, 50 
Thermochemistry, 287-310 
Thermochromism, 418-19 
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Thermodynamic properties 
electronic contributions to, 
289-91 
at high pressure, 296-300 
at high temperature, 281 
from ion exchange, 140-41, 
143 
of isotopic compounds, 346- 
48 
of liquids 
statistical mechanics and, 
74 
of metallic solutions, 62 
nuclear contributions to, 
291-93 
viscosity and, 61 
Thermodynamics 
helium and, 6-7 
of high temperature reac- 
tions, 280-81 
of liquid mixtures, 50-54 
Overhauser effect and, 377 
of substances, 287-310 
third law of 
configurational entropy 
and, 4-5 
deuterium and, 5-6 
entropy evaluation and, 
1-2 
hindered rotation and, 4 
hydrogen and, 5-6 
isotopic mixtures and, 3 
nuclear spins and, 2-3 
Thermoelectric power 
of germanium, 324 
of metals, 324 
Thermometer 
carbon resistor, 10-11 
gas, 8-9 
magnetic susceptibility, 9 
specific heat, 9-10 
Thionyl chloride 
sulfur dioxide and, 192-93 
Thiophene 
derivatives and 
kinetics on, 193 
singlet to triplet absorption 
in, 413 
Thorium oxides 
gaseous, 264 
Tin 
diffusion in, 312 
gaseous species of, 267-68 
Titanium 
nitrides of, 277 
oxides of 
gaseous, 264 
ternary phases of, 275 
phosphides of, 277 
Titanium-chlorine system 
gas-solid equilibria of, 266 
Toluene 
benzyl alcohol and, 56-57 
excited states of, 224 
oxidation of, 191 
p-Toluene sulfonic acid 
osmotic coefficient of, 140 
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Toluene -trimethyl pentane 
system 
vapor pressure of, 51 
Transition metals 
gaseous oxides of, 264-65 
in germanium crystals, 327 
magnetic resonance of 
electronic, 360 
oxides of 
phases of, 272-74 
photochemistry of, 417 
quantum theory of, 107-32 
Transitions 
radiationless 
intersystem crossing and, 
407-9 
Triethylamine-water system 
critical data on, 50 
Trifluoroacetic acid 
nuclear resonance in, 372 
Trimethylamine 
complexes of, 57 
Trimethylene oxide 
structure of, 446 
2,2,4-Trimethylpentane 
ignition of, 237 
Trimethylsilane 
combustion of, 234 
Triphenylene 
triplet to triplet absorption 
in, 413 
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